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We evaluated the performance of a commercially available cellulose acetate electrophoretic method for quantitating high-density lipoprotein cholesterol (I) in serum by comparing it to a method involving precipitation with dextran suIfate500/Mg2+.
In both methods, enzymic reagents are used for cholesterol measurement.
For electrophoretic measurement of I the mean intramembrane CV was 4.1 % (at 220 to 360 mg/L) and the intermembrane CV ranged from 12.2 to 21.0% (at 220 to 880 mg/L). Interassay precision was significantly better for the precipitation method (CV = 3.9% at 390 mgIL). The electrophoretic procedure demonstrated significant measurement bias, both at high and low I concentrations. However, low-density lipoprotein cholesterol, measured electrophoretically, correlated well with its calculated concentrations obtained by the precipitation method. Measurements of I by this electrophoretic procedure did not achieve the accuracy and reproducibility that have been demonstrated for precipitation methods and that are necessary for reliable clinical interpretation of resultsforI.
The concentration
of high-densitylipoproteincholesterol (HDLC) in serum isan independent negative riskfactorfor the development of coronary artery disease and has become an important component of the lipid profile (1 
Material and Methods

HDLC and LDLC by electrophoresis:
Serum HDLC and LDLC were separated and quantitated on cellulose acetate membranes by the electrophoretic HDL-cholesterol method available from Helena Laboratories, Beaumont, TX 77704. We performed the assays using the procedure outlined by
Helena. Membranes were scanned with the Cliniscan densitometer (Helena Laboratories).
This method is described in detail by Cobb et al. (5).
HDLC and LDLC by precipitation:
HDLC was quantitated by a modification (6) of the method of Kostner (7) Intramembrane precision was determined by using sera from four patients with low concentrations of HDLC ( 360 mg/L).
The samples were paired and analyzed on eight membranes during four days. Intermembrane precision was determined by using sera from five patients, four of whom had low HDLC concentrations ( 410 mg/L) and one of whom had an HDLC concentration of 880 mg/L. Each sample was analyzed on 15 different membranes within four days of collection.
We also evaluated interassay precision, using Ortho normal lyophilized control serum, unassayed (Orthd Diagnostics, Raritan,NJ 08869). This control serum was diluted twofold in normal saline and designatedas pool I. UndilutedOrtho control serum was designatedas poolII. We did 57 precipitation and 16 electrophoretic HDLC assays on pool I, and 59 precipitation and 20 electrophoretic assays on pool II.
Sera from 99 consecutive patients were analyzed for HDLC and LDLC by both electrophoresis and precipitation. The data were analyzed statistically with the aid of a 9845T computer (Hewlett-Packard, Fort Collins, CO 80525).
Results
Precision.
We evaluated intramembrane precision by The overall correlation between the electrophoretic and precipitation procedures demonstrated a significant nonlinearity and bias that was a function of the HDLC concentration. At low HDLC concentrations the electrophoretic method gave consistently lower values than the precipitation method.
At high HDLC concentrations electrophoretic values were consistently higher. The linear regression line had a slope and y-intercept significantly differently from 1 and 0, respectively, at the 95% confidence level. In addition, the difference between method results was significant by the paired t -test (t We observed better intramembrane precision than has previously been reported for other electrophoretic procedures. The average intramembrane CV at HDLC concentrations of 220 to 360 mg/L was 4,1%.Conlon et al. (13) reporteda CV of 4.9% for electrophoresis on agarose gel, although the mean HDLC concentration was 574 mg/L. Cobb and Sanders, using cellulose acetatemembranes (5), reportedan intramembrane precision of 12.1% at a concentration of 389 g/L. Our 3-fold improvement in intramembrane precision may be due to the higher-quality membranes and (or) better instrumentation for densitometric scanning (Cliniscan) that are now generally available.
We observed an intermembrane precision (CV) forpatients' samples and lyophilized controls that ranged from 12.2 to 21.0%. Conlon et al. (13) , using agarose gel membranes, reported an intermembrane precision of 5,1% for a 574 mg/L concentration. However, the high concentration of HDLC chosen to evaluate intermembrane precision in their study may be misleading, because in a similar evaluation Stein et al. (11) , using agarose gel electrophoresis, reported interassay (4, 5, 15) . These results suggest that electrophoretic methods may be less desirable, because good reproducibility is needed for reliable interpretation of HDLC results, particularly at low, "high-risk" HDLC concentrations. It has been suggested that a CV lower than 8% (at the level of 400 mg/L) (16) "or technical error of less than 50 mg/L" (1) or better should be obtained for HDLC assays. Such precision is consistently achievable with various precipitation methods but not with electrophoretic methods.
LDLC measurement by electrophoresis correlates well with calculated LDLC values. The LDLC results show good linearity, and results by both methods are not significantly different by the paired t -test. The reason for the difference between the LDLC and HDLC method comparison results is not clear. Perhaps LDLC measurements correlate better because of the higher concentration of cholesterol being assayed.
However, at higher HDLC concentrations we still observed method bias. Finally, the nonlinearity we demonstrated between the precipitation and electrophoretic procedure may be a function of the cellulose acetate membranes or possibly of the enzymic reagent-membrane interaction.
We conclude that, currently, precipitation methods are to be preferred over electrophoretic procedures for measuring serum HDLC because of their better reproducibility and sensitivity.
